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OLPLWDWLRQV RQ WKH SRZHU VXSSO\ WUDQVPLVVLRQ EDQGZLGWK DQG SURFHVVLQJ FDSDELOLW\ HIILFLHQW URXWLQJ EHFRPHV D








SURWRFROV >@ DUH TXLWH HIIHFWLYH LQ VPDOO VFDOH QHWZRUNV +RZHYHU WKH\ DUH IDLUO\ XQGHVLUDEOH LQ ODUJH VFDOH
QHWZRUNVEHFDXVHRI UHVRXUFHV OLPLWDWLRQ ,QKLHUDUFKLFDO URXWLQJQRGHVH[HFXWHGLVVLPLODU WDVNVDQGDUH W\SLFDOO\
JURXSHGLQWRFOXVWHUVEDVHGRQVSHFLILFUHTXLUHPHQWV7KLVPHDQVWKDWFUHDWLRQRIFOXVWHUVDQGDVVLJQLQJVSHFLILFWDVN
WR FOXVWHU KHDGV &+V FDQ VLJQLILFDQWO\ FRQWULEXWH WR VFDODELOLW\ OLIHWLPH DQG HQHUJ\ HIILFLHQF\ ,Q WKLV SDSHU
DXWKRUVSUHVHQWDQDPSOHVXUYH\RIYDULRXVFOXVWHUEDVHGURXWLQJSURWRFROVSURSRVHGLQUHFHQW\HDUV7KHUHVWRIWKH
SDSHU LV RUJDQL]HG DV IROORZV 6HFWLRQ  GHVFULEHV WKH URXWLQJ SURWRFROV LQZLUHOHVV VHQVRU QHWZRUNV 6HFWLRQ 






UHDOO\ FKDOOHQJLQJ GXH WR WKH LQWULQVLF FKDUDFWHULVWLFV WKDW GLIIHUHQWLDWH WKHVH QHWZRUNV IURP RWKHU QHWZRUNV 7KH
GHVLJQ RI URXWLQJ SURWRFROV LQ:61V LV DIIHFWHG E\ VHYHUDO H[LJHQW IDFWRUV 7KH HIILFLHQW FRPPXQLFDWLRQ FDQ EH
DFKLHYHGLQ:61VE\RYHUFRPLQJWKHVHIDFWRUV

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2.1. Design Challenges of Routing Protocols in WSNs   

5RXWLQJ SURWRFROV >@ LQ:61V DUH UHVSRQVLEOH IRU GLVFRYHULQJ DQGPDLQWDLQLQJ HQHUJ\ HIILFLHQW URXWHV LQ WKH
QHWZRUNVLQRUGHUWRPDNHFRPPXQLFDWLRQUHOLDEOHDQGHIILFLHQW'XHWRWKHOLPLWDWLRQVLQWKHNLQGRIQHWZRUNWKH




2.1.1. Node deployment: 'HSOR\PHQW LV YHU\ DSSOLFDWLRQ GHSHQGHQW DQG DIIHFWV WKH SHUIRUPDQFH RI WKH URXWLQJ
SURWRFROV ,W FDQEHPDQXDO RU UDQGRPL]HG >@ ,Q WKH ILUVW VWUDWHJ\ WKH QRGHV DUHPDQXDOO\ SODFHG DQGGDWD LV
URXWHGWKURXJKSUHGHVWLQHGSDWKV,QPDQXDOGHSOR\PHQWFRYHUDJHRIDUHDLVVDWLVILHGZLWKFDUHIXOFKRLFHRIQRGH
GHQVLW\$OWKRXJKWKLVLVJRRGFKRLFHZKHQQRGHVDUHFRVWO\DQGWKHLURSHUDWLRQVDUHLQIOXHQFHGE\WKHLUORFDWLRQVLW





PDQQHU (DFK VHQVRU QRGH FRQVXPHV HQHUJ\ LQ VHQVLQJ SURFHVVLQJ UHFHLYLQJ DQG WUDQVPLWWLQJ LQIRUPDWLRQ >@
$PRQJWKHVHGDWDWUDQVPLVVLRQLVWKHPRVWHQHUJ\FRQVXPLQJWDVN>@6LQFHWKHVHQVRUQRGHVKDYHOLPLWHGHQHUJ\
UHVRXUFHV HQHUJ\ GHSOHWLRQ RI VRPH QRGHV UHVXOWV LQ JUHDW WRSRORJ\ DQG QHWZRUN FRQQHFWLYLW\ FKDQJHV
UHRUJDQL]DWLRQ RI QHWZRUN DQG ILQGLQJ QHZ URXWHV 6R WKHUH LV D QHHG WR GHVLJQ URXWLQJ SURWRFROV WKDW FDQ
DFFRPPRGDWHWKHWUDGHRIIEHWZHHQHQHUJ\RSWLPL]DWLRQDQGDFFXUDF\>@

2.1.3. Nature of node:,Q:61WKHQRGHVWKDWDUHVFDWWHUHGRYHUWKHHQYLURQPHQWVFDQEHHLWKHUKRPRJHQHRXVRU
KHWHURJHQHRXV +RPRJHQHRXV QRGHV KDYH WKH VDPH FDSDELOLWLHV VXFK DV UDQJH RI WUDQVPLVVLRQ EDWWHU\ OLIH DQG








7KH URXWLQJSURWRFRO EH UHTXLUHG WREH DEOH WRZRUNZLWKPDVVLYH DPRXQW RI QRGHV >@:KHQ WKH QXPEHURI
QRGHVLVH[WHQVLYHLWLVLQIHDVLEOHWKDWHDFKQRGHPDLQWDLQDJOREDONQRZOHGJHRIQHWZRUNWRSRORJ\

2.1.6. Quality of service (QoS):7KHURXWLQJSURWRFROVVKRXOGEHDEOHWRSURYLGHFHUWDLQOHYHORI4R6WKDWLVUHTXLUHG
E\WKHDSSOLFDWLRQ7KH4R6SDUDPHWHUVFDQEHEDQGZLGWKGHOLYHU\GHOD\WKURXJKSXWMLWWHUHWF>@)RULQVWDQFH




HQYLURQPHQWV QHHG GLIIHUHQW URXWLQJ SURWRFROV )URP WKH DSSOLFDWLRQ¶V YLHZSRLQW GDWD FDQ EH FROOHFWHG IURP WKH





2.2. Classification of Routing Protocols in WSNs   
 
,Q:61VWKHQHWZRUNOD\HULVXVHGWRLPSOHPHQWWKHURXWLQJRILQFRPLQJGDWD,QPXOWLKRSQHWZRUNVWKHVRXUFH
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7KH FOXVWHU EDVHG URXWLQJ >@ LV HQHUJ\ HIILFLHQW PHWKRG LQ ZKLFK QRGHV WKRVH KDYLQJ KLJK HQHUJLHV DUH
DUELWUDULO\VHOHFWHGIRUSURFHVVLQJDQGVHQGLQJGDWDZKLOHQRGHVWKRVHKDYLQJORZHQHUJLHVDUHXVHGIRUVHQVLQJDQG
VHQGLQJLQIRUPDWLRQWRWKHFOXVWHUKHDGV&+V7KLVSURSHUW\RIFOXVWHUEDVHGURXWLQJFRQWULEXWHVWRWKHVFDODELOLW\
OLIHWLPH PD[LPL]DWLRQ DQG HQHUJ\ PLQLPL]DWLRQ 7KH FOXVWHU EDVHG URXWLQJ SURWRFROV SOD\V D SLYRWDO UROH LQ
DFKLHYLQJDSSOLFDWLRQVSHFLILFJRDOV>@7KHFOXVWHUEDVHGURXWLQJSURWRFROVDUHFODVVLILHG LQWR WKUHHEURDG
































































































































'HOLYHU\'HOD\ &OXVWHU6WDELOLW\ 6FDODELOLW\ /RDG%DODQFLQJ $OJRULWKP
&RPSOH[LW\

/($&+ 9HU\ORZ 9HU\VPDOO 0HGLXP 9HU\ORZ 0HGLXP /RZ

+((' 0HGLXP 0HGLXP +LJK 0HGLXP 0HGLXP 0HGLXP

8&6 9HU\ORZ 6PDOO +LJK /RZ %DG 0HGLXP

((&6 0HGLXP 6PDOO +LJK /RZ 0HGLXP 9HU\KLJK

&&0 9HU\ORZ 6PDOO +LJK 9HU\ORZ 0HGLXP 0HGLXP

/(&+9) 0HGLXP 6PDOO +LJK 9HU\ORZ 0HGLXP 0HGLXP

7((1 9HU\KLJK 6PDOO +LJK /RZ *RRG +LJK

*$) 0HGLXP 9HU\VPDOO 0HGLXP +LJK 0HGLXP 0HGLXP

3$1(/ 0HGLXP 0HGLXP /RZ /RZ *RRG +LJK

77'' 9HU\ORZ 9HU\ODUJH 9HU\KLJK /RZ *RRG /RZ
6/*& 0HGLXP 9HU\VPDOO 0HGLXP 9HU\ORZ 0HGLXP 0HGLXP

3(*$6,6 /RZ 9HU\ODUJH /RZ 9HU\ORZ 0HGLXP +LJK

&&6 /RZ /DUJH /RZ /RZ 9HU\EDG 0HGLXP

76& 0HGLXP 0HGLXP 0HGLXP 0HGLXP %DG 0HGLXP
      















¾ Scalability: ,QD IHZ ODUJHVFDOHGHSOR\PHQWV LW LVXVXDOO\GHVLUDEOH WRHQODUJH WKHPRQLWRULQJDUHDDPLG
QHZ QRGHV 6R FDUHIXO REVHUYDWLRQV DUH UHTXLUHG WR FKHFN WKH DGDSWDELOLW\ DQG VFDODELOLW\ RI FOXVWHULQJ
WHFKQLTXHV

¾ Topology of network:7RSRORJ\FKDQJHVRZHGWRWHUULWRULDOFLUFXPVWDQFHVLQUHDOL]DWLRQRI:61V6RLWLV
LPSRUWDQWWRIRFXVRQWKHVWUHQJWKRIFOXVWHULQJPHWKRGV








HQYLURQPHQWDO PRQLWRULQJ ERUGHU SURWHFWLRQ EDWWOHILHOG DQG VHFXULW\ VXUYHLOODQFH ,Q WKHVH DSSOLFDWLRQV D KXJH
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